.
N

(o

EPIDEMIOLOGICAL USES OF AN OCCUPATIONAL
HEALTH INFORMATION SYSTEM

E. K. E. GUNDERSON ,

REPORT NO. 84-52

AD-A154 090

o
oo
3

DTIC

B ELECTE
s, MAY2 31985 |

N B

NAVAL HEALTH RESEARCH CENTER

P.0. BOX 85122
SAN DIEGO, CALIFORNIA 921389174

o NAVAL MEDICAL RESEARCH AND DEVELOPMENT COMMAND
x BETHESDA, MARYLAND
T “DISTRIBUTION STATEMENT £

2 Approvad ;” bl: ?shx::‘ !

TN LT



h . g 3 v i B 3 i) T — — Yg T - g T oriwr e el . .
EP A A AR AL e S-S A SN O S il S i A SR SC A S SASKAL TR Tel

EPINEMIOLOGICAL USES OF AN OCCUPATIONAL HEALTH INFORMATION SYSTEM

E. K. Eric Gunderson
Environmental Medicine Department
Naval Health Research Center
P. 0. Box 835122
San Diego, California 52138-9174

DTIC

ELECTE
. MAY22 855

B8

Report No. B4-52 was suppocrted by the Naval Medical Research and Development Command,
Department of the Navy, under research Work Unit MF58.524.001-0007. The views pre-
sented in this paper are those of the author. No endorsement by the Department of

the Ravy hag been given or shoul! be inferred.

DISTRIBUTION STATEMENT A

L LT Tl T T T e e T T N T




SUMMARY

The Navy Occupational Hozlth Information Managemant Syatem (NOHIMS) was designed
to carry cut provislons of the Occupational Safety and Health Act of 1970 and Depart-
ment of Defense diractivas in crder to halp insuxe & zzfe and healthful work environ-
ment for Navy industrial workers. A prototype system is currently being tested at
two large naval industrial facilities.

The pricarxy functions cf NORIMS are to identify workers exposed to environmental
hazardss schedule exposed workers for pericGic examinations; provide exposure histor-
jes and reccmmended tests; store and manage perscnnel, medical, und environmental
data; gencrate m@nngenant reports, and compile standacdized data for epldemiologic
analysesn.

NOBIMS consists of two subsystems, an Occupational Heal Component and a Medi-
cal Camponent, which can operate separately or as one system. Three types of data
are regquirad: personnel data, environmental data {(iadustrial hygiene surveys), and
medical dats. The raw data are evaluated by means of rsference tables which peint to
appropriate actions. NOHIMS then generates pertinent raporta f£or princijal users of
the sysiem.

NOHIMS uses the MUMPS language which affords great flexibility, user fricndli-
of 4ztz sleoments, Thoze snacial fastures of
NCHIMS make it a powerful tcol for epidemiologic aspalysis, & sessmant of risk factors,

and detection of disease.
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EPIDEMIOIOGICAL USES OF AN OCCUPATIONAL HEALTH INFORMATIUN SYSTEM ;:.;"
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INTRODUCTION W

o

The U.S. Navy has hundreda of thousands of workers (both civilian and military) N
involved in a great variety of industrial operations and exposed to many hazardous hes
agents. To help provide a safe and healthful work envircnment for these workers as o

required by the Occupational Safety and Health Act of 1970 and Department of Defense

direc:ives, Naval Health Research Center has developed the Navy Occupational Health

Information Management System (NOHIMS). A prototype syster iB currently being tested

i,

(e
at two large naval industrial facilities, an aircraft repair facility in San Diego, Qy
~
California, and a shipyard in Bremerton, Washington. The purpose of this paper is to an

II

2V

describe NCHIMS as a functional system and to indicate some of its possible uses for

€,

£

epidemiological research.

AR

FUNCTIONS OF NOHIMS

Pt )
'A -'r

The primary functions performed by NOKIMS include: identifying individuvals ex-

posed to work place hagzardse; scheduling exposed workers for pericdic examinations;

&

LT dag o

prviding medical personnel with exposure histories and a list of recommended tests and

procedures; storing and retrieving medical and environmental data; generating manage- o
ment reporta, and compiling standardized infcvimaiion [or epidemiclogic analyses. gﬂ
)
For these functions to be performed, data are required Crom the persounel department, .
~
“*

from industrial hygienists and safety specialists, from the medical department, and

o

from workplace supervisors. The raw data are placed in proper context by using ref-

erence tables compiled from authoritative sources to prepare reports and recommenda-

LR s

tions for physicians, industrial hygienists, safety specialists, and management.

I

COMPONENTS OF NOHIMS

AN

NOHIMS consists of two principal subsystems, an Occupational Health Information

Component and a Medical Information Component, which can operate as separate, stand-

FRTEG TS

alone systems or can be merged into a nified system. The Occupational component,

.
. e

was created or written specifically for NOHIMS and contains gix primary modules:
(1} Agency Data; (2) Personnel Data; (3) Environment Data; (4) Survey Data; (5) :
Hazard Data, and (6) Maintenance Functions. The options for the first five modules -
can be used by anyone in the occupational health program; the Maintenance Functions
are used only by the System Manager. A brief descripticn of these modules will il- g

iustrate the capabilities of {he system. The Agency Data module contains intermation
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about the organizational structure of the industrizl facility, including the number
and names of all organizational levels and entitiec.

Por exampls, a small facllity miglit contain only twe organizational levels, de-
partment and division. Within each of these lavels there cculd be uny numbar of
units or work groupa. The module concains the names and codes ¢f all urits at ail

lavela of the organisation. This module does not prcvide information as to physical

location or environment. Such information is contained in ths Environment Data

. '
Module. ; .' v
The Survey Data Module handles all information about work envirorments collected \
by industxial hygienists, including specific chemicals or agents present, methods of » 5

Y 7

mneasuramcnt, concentrations, usage rates, and protective equipment.

The Hazarc Data Module manages entry, storage,and retrisval of information about
potentially hazardous substances that are used at the fecility, including Threshold
Limjit Values, exposure limits and action levels, agent synonyma, madicsl monitoring
requiressnts for each agent, Chemical Abstract Service number; and agent classifica-
tion. )

‘The Medical Componant of NCHIMS is an existing scftvare package called COSTAR
(Computer Stored Ambulatory Record). The COSTAR system was originally developed at
Massachusetts General Hoapital, Boston, in the 19708 and is now the most widely used
computer package for medical applications in ths United States. The programming lan-
guage for COSTAR and NOHIMS is the ANSI ¥11.1 MUMPG which is highly interactive,
greatly facilitates information retrieval and manipulatiaon, and has high computer
host independence. MUMPS recently was adopted tor implementation of the Vaterans
Administration medical recordkeeping system, and COSTAR is currently being tested at
several military medical facilities by the Tri-Service } :dical Information System

Office of the Department of Defense.

OVERVIEW OF NOHIMS FUNCTIONING
The flow of informaticn into and through NOHIMS from the collection of raw data
to the interpretation and reporting of results can be sunmarized as follows. Three

types of raw data are fed into the ccamputer--persunnel data (worker identification,

location, occupational history and demographic information); environmental data

(workplace environment, survey data, and hazard identification); ard medical data

(meciicsl histories, phyesical examinations, and laboratory tests). The raw data are

evaluated in terms of a set of reference tables which give the information meaning
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and aid in recommending sppropriate action. These reference tables include a table

v
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of job titles, a Threshold Limit Value (TLV) table, a table specifying the required

~ Ty

A, b

medical surveillance £for a particular exposure, and tables giving normal and éﬁnormal
rangee for various laboratory test rasulits.

The next stage of information processing involves the generation of pertinent

reports. NOHIMS currently provides seven reports. The Industrial Hygiene Survey

Report is generated from both parsomnel data and envirommental data with input also
from the TLV and job titles tables. The principal users of this report are the in-
dustrial hygienist, the safety specialist, and the work center superviaor.

When workers have been exposed to a hazardous or harmful subsitance, NOHIMS gen- 1

exates a report that notifies the occupational health physician of the Individual Ex-

ot

posures. The third report, the Patient Data Sheet, is a summary generated from the

LTI

patient's medical history, must recent medical data, ard exposure data, with addi-

L4
.

tional input from the job titles table of required medical surveillance, and the range

of normal limits for lab test results. This report is prepared for the occupational

~

health physician before each scheduled patient visit but may also be requested on
demand for walk-in or emergency visits. It provides a list of clinical examinations
.and laboratory tests that should be perfcrmed on that individual. The occupational

r exsamining a patient, providez a Medical Certificaticn report

s i : AR
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certification is sent to the work cente:r supervisor. Thu fifth report prepared by

NOHIMS, a Monthly Compliancz: Report, utilizes perscnnel data and medical encounter

data to wonitor compliance with the required medical surveillance program. Firally,

NOHIMS provides the Medical Services and Outpatient Morbidity Report and the Report

of Occupational Health Serviges. Information from this document is used to prepare

a Semi-annual summary of clinical services required by higher levels of Navy manage-

ment. TI - capability exists to generate additional reports or modify existing ones

to suit users' needs, and, of course, any hazard, survey, personnel; or medical data E
‘ can be retrieved instankly when needed. A general guery program and report genera-

tor ‘are under development for future epidemiological and management use.

SPECIAL FEATURES OF NUJIMS

The MUMPS language affords some important capabilities that are critical to the

qreat flexibility of NOHIMS desigyn. NOHIMS offers users che opportunity to‘intéract

with the information system at varicus levels of specificity by making choices from
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hisrarchical option swnea. One of the most critical problems in any occupational

health irformation system is tracking individuals through their exposure experiences
in order to build as sccurits and complete an exposure history as possille. 8uch
oxposure histories are needed in the individual cage to infexr possible etioclogy as

a basis for treitment and at the agqregate ox group ievel to support epldemiologic
investigations of suspected health hezards. The extensive crosuuritcroncinq teature
of NOHINS is one of the major characteristics of the system that assures maximum
flaxibility and adaptability. The NOHIMS file structure provides pointers from ons
type of data element to another go that it is possible to track workers by sociat
security number through their entirs work history and medical encounters. If concen-
trations or levels of harmful physical and.chemical agents are sampled pericdically
in spacified work locations, cohorts with kelatively homogeneous exposurs expesriences
can be defined for intensive study. The great fiexibility inharent in the design of
NOHIMS and its extensive cross-referencing capability give NOHIMS unique utility for
epidemiologi. investigations.

SP;DBHIOLOGIC USES OF NOHIMS

The numhar of apidemiologic questions &hat might be addressed to NOHIMS is very
large. The following set of guestions coffaxr some exssples:

(1} What is the'populntibn-nt-rilk that is potentially exposed to a particular
hazardous agent?

{2) Of those workers expomsed, in what work environment were they axposed, at
what levels of cxiosurc, at what time and for how long?

{3) What are the ne&ical effects of this exposure and what organ systoms or
body parts are affected?

(4) Among those workers exposed, who received requirs. physical examirnations
and wes appropriate personal protective aguipment provided?

{3) Do the exposed workers have common risk factors that are not present in the
rest of the population at risk?

A new and ugeful concept, the Sentinel Health Event (SBE) has recently been in-
troduced into the occupational health literature (Rutstein, et al., 1983). The SHE
is & dicease, disability, or untimely death which is occupaticnally related and
whose occurrence may (1) provide the impetus for epidemiologic or industrial hygiene

studies, or (2) sarve as a warning signal that materials substitution, engineering

.........



L e N R L A T N AL R IR L A L LA TATIA T AT AL O TAT A A AT - Le T e Ta s e e Tt h TeT Tie it e W aaM et AAes T tmmt e Te o - v ¢ o mmm oo

control, personal protection, or medical care may be required. The current SHE list
ineludes about 50 disease conditions.

A current Navy study provides an example of a epidemiologic appxoach tc one of
the 5C listed SHEs, agranulocytosis or neutvopenia {Garland, et al 1984). In this
study we are using total white blood cell (WBC) count as a measure of neutropenia.

This serves as a good axample of physiologic moaitcoring to prevent more serious
diseagse for several reasons: (1) it is an acute eftect; (2) it occurs before mani-

N fest serious disease, and (3) an intervention may prevent a more serious disease.
Table 1 lists the condition and possible eticlogic agents that are currently docu-
] mented.

NOHIME wculd utilize this information in twec major ways: (1) Use of the Medical
Component to identify persons with neutropenia and the Occupsational Component for
possible etiologic exposures, or (2) use of the Occupatiuvnal Component to identify
persons with exposurss that may place them at zisk for nsutropsnia and initiation of
hematologic surveillance for this condition. In this sexample, NOHIMS would allow
for the aucces :ful control of an occupationally related disorder that could predis-
pose to more serious disease by linking two crucial concepts: (1) rapid and com-
plets case identification, and (2) accurate exposure meagurenents. 1t Can bs seen
from this and the previoua examples that NOEIM8 indeed offers promise as a powexful
epidemivlogic tool.
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